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INFORMATION SENDING METHOD AND
APPARATUS, AND INFORMATION
RECEIVING METHOD AND APPARATUS

CROSS-REFERENCE TO RELATED 5
APPLICATIONS

This application 1s a National Stage of International
Application No. PCT/CN2015/084490, filed on Jul. 20,
2015, which 1s hereby incorporated by reference in 1its

. 10
entirety.

TECHNICAL FIELD

Embodiments of the present invention relate to commu-
nications technologies, and in particular, to an information 13

sending method and apparatus and an information receiving
method and apparatus.

BACKGROUND
20

With development of communications technologies, 1n a
Long Term Evolution (LTE for short) system, when user
equipment (UE for short) and an evolved NodeB (eNB for
short) transmit information, reliable mnformation transmis-
sion 1s 1mplemented by adding a check code to original 25
information that needs to be transmitted.

In the prior art, a transmit end adds check bits having a
fixed length to original information by using a cyclic redun-
dancy check code (CRC for short) technology, and then
sends the information with the added check bits to a receive 30
end. After recerving the mformation with the added check
bits, the recerve end performs a CRC check, and i1 the check
succeeds, considers that the transmission 1s correct.

However, 11 the method 1n the prior art 1s used, a possi-
bility still exists that an error occurs in transmission of the 35
original information even though the check at the receive
end succeeds. Therefore, 1f the foregoing method 1s used,
information transmission 1s not very reliable.

SUMMARY 40

Embodiments of the present invention provide an infor-
mation sending method and apparatus and an information
receiving method and apparatus, to improve reliability of
information transmission. 45

According to a first aspect, an embodiment of the present
invention provides an information sending method, includ-
ng:

determining a length of a cyclic redundancy check, CRC,
code based on a length of first information, where the first 50
information 1s control information, and 11 the length of the
first information 1s less than or equal to a first threshold, 1t
1s determined that the length of the CRC code 1s a first
length, or 11 the length of the first information 1s less than or
equal to a first threshold and greater than a second threshold, 55
it 1s determined that the length of the CRC code 1s a first
length;

generating the CRC code based on a generator polynomaal
corresponding to the length of the CRC code and the first
information; 60

generating second information, where the second infor-
mation includes the first information and the CRC code; and

sending the second information.

With reference to the first aspect, in a first possible
implementation of the first aspect, the first length satisfies 65
241_1-L>A, where L is the first length, and A is the length

of the first information.

2

With reference to the first aspect or the first possible
implementation of the first aspect, 1n a second possible
implementation of the first aspect, the first length 1s 8 baits,
and the first threshold 1s 119.

With reference to the first aspect, 1n a third possible
implementation of the first aspect, the first threshold 1s less

than or equal to 2°'-1-L, and L is the first length.

With reference to the third possible implementation of the
first aspect, 1n a fourth possible implementation of the first
aspect, the first threshold is preset or received 1n advance.

With reference to the third or the fourth possible imple-
mentation of the first aspect, 1n a fifth possible implemen-
tation of the first aspect, the first length 1s 8 bits, and the first
threshold 1s less than or equal to 119.

With reference to any one of the first aspect, or the first to
the fifth possible implementations of the first aspect, 1n a
sixth possible implementation of the first aspect, the deter-
mining a length of a cyclic redundancy check, CRC, code
based on a length of first information includes:

11 the length of the first information 1s greater than the first
threshold, determining that the length of the CRC code 1s a
second length, where a value of the second length 1s greater
than a value of the first length.

With reference to the sixth possible implementation of the
first aspect, 1n a seventh possible implementation of the first
aspect, the second length 1s 16 bats.

With reference to any one of the first aspect, or the first to
the seventh possible implementations of the first aspect, in
an eighth possible implementation of the first aspect, the
second threshold 1s preset or received 1n advance.

With reference to the eighth possible implementation of
the first aspect, 1n a ninth possible implementation of the first
aspect, the second threshold 1s 22 or 11.

With reference to any one of the first aspect, or the first to
the ninth possible implementations of the first aspect, in a
tenth possible implementation of the first aspect, the first
information 1s uplink control signaling.

With reference to the tenth possible implementation of the
first aspect, 1n an eleventh possible implementation of the
first aspect, the first information includes any one or any
combination of the following:

hybrid automatic repeat request-acknowledgment,
HARQ-ACK, signaling;

an uplink scheduling request indicator, SRI; and

channel state information, CSI.

According to a second aspect, an embodiment of the
present invention provides an information receiving method,
including:

recerving second information, where the second 1informa-
tion includes first information and a cyclic redundancy
check, CRC, code, and the first information 1s control
information;

determiming a length of the CRC code based on a length
of the first information, where if the length of the first
information 1s less than or equal to a first threshold, 1t 1s
determined that the length of the CRC code 1s a first length,
or 1f the length of the first information 1s less than or equal
to a first threshold and greater than a second threshold, it 1s
determined that the length of the CRC code 1s a first length;
and

checking the first information based on a generator poly-
nomial corresponding to the length of the CRC code.

With reference to the second aspect, in a first possible
implementation of the second aspect, the first length satisfies

251_1-L>A, where L is the first length, and A is the length
of the first information.
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With reference to the second aspect or the first possible
implementation of the second aspect, 1n a second possible
implementation of the second aspect, the first length 1s 8 bits,
and the first threshold 1s 119.

With reference to the second aspect, in a third possible
implementation of the second aspect, the first threshold 1s
less than or equal to 2 '=1-L, and L is the first length.

With reference to the third possible implementation of the
second aspect, 1 a fourth possible implementation of the
second aspect, the first threshold 1s preset or received 1n
advance.

With reference to the third or the fourth possible imple-
mentation of the second aspect, in a fifth possible 1imple-
mentation of the second aspect, the first length 1s 8 bits, and
the first threshold 1s less than or equal to 119.

With reference to any one of the second aspect, or the first
to the fifth possible implementations of the second aspect, in
a sixth possible implementation of the second aspect, the
determining a length of the cyclic redundancy check, CRC,
code based on a length of the first information includes:

if the length of the first information 1s greater than the first
threshold, determining that the length of the CRC code 1s a
second length, where a value of the second length 1s greater
than a value of the first length.

With reference to the sixth possible implementation of the
second aspect, 1n a seventh possible implementation of the
second aspect, the second length 1s 16 bats.

With reference to any one of the second aspect, or the first
to the seventh possible implementations of the second
aspect, 1n an eighth possible implementation of the second
aspect, the second threshold 1s preset or received in advance.

With reference to the eighth possible implementation of
the second aspect, 1n a ninth possible implementation of the
second aspect, the second threshold 1s 22 or 11.

With reference to any one of the second aspect, or the first
to the ninth possible implementations of the second aspect,
in a tenth possible implementation of the second aspect, the
first information 1s uplink control signaling.

With reference to the tenth possible implementation of the
second aspect, 1n an eleventh possible implementation of the
second aspect, the first information includes any one or any
combination of the following:

hybrid automatic repeat
HARQ-ACK, signaling;

an uplink scheduling request indicator, SRI; and

channel state information, CSI.

According to a third aspect, an embodiment of the present
invention provides an information sending apparatus,
including;

a processing module, configured to determine a length of
a cyclic redundancy check CRC code based on a length of
first information, where the first information 1s control
information, and if the length of the first information 1is less
than or equal to a first threshold, it 1s determined that the
length of the CRC code 1s a first length, or 1f the length of
the first information 1s less than or equal to a first threshold
and greater than a second threshold, it 1s determined that the
length of the CRC code 1s a first length;

the processing module 1s further configured to generate
the CRC code based on a generator polynomial correspond-
ing to the length of the CRC code and the first information;
and

the processing module 1s further configured to generate
second information, where the second information includes
the first information and the CRC code; and

a sending module, configured to send the second infor-
mation generated by the processing module.
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With reference to the third aspect, 1n a first possible
implementation of the third aspect, the first length satisfies
25 '_1-L>A, where L is the first length, and A is the length
of the first information.

With reference to the third aspect or the first possible
implementation of the third aspect, in a second possible
implementation of the third aspect, the first length 1s 8 bats,
and the first threshold 1s 119.

With reference to the third aspect, 1n a third possible
implementation of the third aspect, the first threshold 1s less
than or equal to 2°"'=1-L, and L is the first length.

With reference to the third possible implementation of the
third aspect, 1n a fourth possible implementation of the third
aspect, the first threshold 1s preset or received in advance.

With reference to the third or the fourth possible imple-
mentation of the third aspect, 1n a fifth possible implemen-
tation of the third aspect, the first length 1s 8 bits, and the first
threshold 1s less than or equal to 119.

With reference to any one of the third aspect, or the first
to the fifth possible implementations of the third aspect, in
a sixth possible implementation of the third aspect, the
processing module 1s further configured to:

11 the length of the first information 1s greater than the first
threshold, determine that the length of the CRC code 1s a
second length, where a value of the second length 1s greater
than a value of the first length.

With reference to the sixth possible implementation of the
third aspect, 1n a seventh possible implementation of the
third aspect, the second length 1s 16 bats.

With reference to any one of the third aspect, or the first
to the seventh possible implementations of the third aspect,
in an eighth possible implementation of the third aspect, the
second threshold 1s preset or received 1n advance.

With reference to the eighth possible implementation of
the third aspect, in a ninth possible implementation of the
third aspect, the second threshold 1s 22.

With reference to any one of the third aspect, or the first
to the ninth possible implementations of the third aspect, in
a tenth possible implementation of the third aspect, the first
information 1s uplink control signaling.

With reference to the tenth possible implementation of the
third aspect, 1n an eleventh possible implementation of the
third aspect, the first information includes any one or any
combination of the following:

hybrid automatic repeat
HARQ-ACK, signaling;

an uplink scheduling request indicator, SRI; and

channel state information, CSI.

According to a fourth aspect, an embodiment of the
present invention provides an information receiving appa-
ratus, mcluding:

a receiving module, configured to receive second infor-
mation, where the second information includes first infor-
mation and a cyclic redundancy check, CRC, code, and the
first information 1s control information; and

a processing module, configured to determine a length of
the CRC code based on a length of the first information in
the second information recerved by the receiving module,
where 1f the length of the first information 1s less than or
equal to a first threshold, it 1s determined that the length of
the CRC code 1s a first length, or if the length of the first
information 1s less than or equal to a first threshold and
greater than a second threshold, 1t 1s determined that the
length of the CRC code 1s a first length; and

the processing module 1s further configured to check the
first information based on a generator polynomial corre-
sponding to the length of the CRC code.

request-acknowledgment,
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With reference to the fourth aspect, in a first possible
implementation of the fourth aspect, the first length satisfies
2°""1-L>A, where L is the first length, and A is the length
of the first information.

With reference to the fourth aspect or the first possible
implementation of the fourth aspect, 1n a second possible
implementation of the fourth aspect, the first threshold is
119.

With reference to the fourth aspect, 1n a third possible
implementation of the fourth aspect, the first threshold is less
than or equal to 2°"'1-L, and L is the first length.

With reference to the third possible implementation of the
fourth aspect, in a fourth possible implementation of the
fourth aspect, the first threshold 1s preset or received in
advance.

With reference to the third possible implementation of the
fourth aspect or the fourth possible implementation of the
fourth aspect, 1n a fifth possible implementation of the fourth
aspect, the first length 1s 8 bits, and the first threshold 1s less
than or equal to 119.

With reference to any one of the fourth aspect, or the first
to the fifth possible implementations of the fourth aspect, in
a sixth possible implementation of the fourth aspect, the
processing module 1s further configured to:

if the length of the first information 1s greater than the first
threshold, determine that the length of the CRC code 1s a
second length, where a value of the second length 1s greater
than a value of the first length.

With reference to the sixth possible implementation of the
fourth aspect, i a seventh possible implementation of the
fourth aspect, the second length 1s 16 bits.

With reference to any one of the fourth aspect, or the first
to the seventh possible implementations of the fourth aspect,
in an eighth possible implementation of the fourth aspect,
the second threshold 1s preset or received 1n advance.

With reference to the eighth possible implementation of
the fourth aspect, 1n a ninth possible implementation of the
tourth aspect, the second threshold 1s 22.

With reference to any one of the fourth aspect, or the first
to the ninth possible implementations of the fourth aspect, in
a tenth possible implementation of the fourth aspect, the first
information 1s uplink control signaling.

With reference to the tenth possible implementation of the
fourth aspect, 1n an eleventh possible implementation of the
fourth aspect, the first information includes any one or any
combination of the following:

hybrid automatic repeat
HARQ-ACK, signaling;

an uplink scheduling request indicator, SRI; and

channel state information, CSI.

Based on the information sending method and apparatus
and the mformation receiving method and apparatus pro-
vided 1n the embodiments of the present invention, the
length of the CRC code 1s determined based on the length of
the first information, where the first information 1s the
control information, and 1f the length of the first information
1s less than or equal to the first threshold, it 1s determined
that the length of the CRC code 1s the first length, or 11 the
length of the first information 1s less than or equal to the first
threshold and greater than the second threshold, 1t 1s deter-
mined that the length of the CRC code is the first length; the
CRC code 1s generated based on the generator polynomial
corresponding to the length of the CRC code and the first
information; the second information 1s generated, where the
second information includes the first information and the
CRC code; and the second information 1s sent. It may be
learned that in the embodiments, the length of the CRC code
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for performing CRC encoding i1s determined based on a
length of the control information, and the length of the CRC
code 1s determined by comparing the length of the first
information with a value of the first threshold or by com-
paring the length of the first information with values of the
first threshold and the second threshold, thereby avoiding a
possibility that an error occurs in information transmission
even though a CRC check succeeds aifter a receive end
receives miformation, and improving reliability of informa-
tion transmission.

BRIEF DESCRIPTION OF DRAWINGS

To describe the technical solutions 1n the embodiments of

the present invention or in the prior art more clearly, the
following briefly describes the accompanying drawings
required for describing the embodiments or the prior art.
Apparently, the accompanying drawings in the following
description show merely some embodiments of the present
invention, and persons of ordinary skill 1n the art may still
derive other drawings from these accompanying drawings
without creative eflorts.

FIG. 1 1s a schematic flowchart of an embodiment of an
information sending method according to the embodiments
of the present invention;

FIG. 2 1s a schematic flowchart of an embodiment of an
information recerving method according to the embodiments
of the present invention;

FIG. 3 1s a schematic structural diagram of an embodi-
ment of an information sending apparatus according to the
embodiments of the present invention;

FIG. 4 1s a schematic structural diagram of an embodi-
ment of an information receirving apparatus according to the
embodiments of the present invention; and

FIG. § 1s a schematic structural diagram of an embodi-

ment of an imnformation transmission system according to the
embodiments of the present invention.

DESCRIPTION OF EMBODIMENTS

The following clearly and completely describes the tech-
nical solutions in the embodiments of the present invention
with reference to the accompanying drawings in the embodi-
ments ol the present invention. Apparently, the described
embodiments are merely some but not all of the embodi-
ments of the present invention. All other embodiments
obtained by persons of ordinary skill in the art based on the
embodiments of the present invention without creative
cllorts shall fall within the protection scope of the present
invention.

Information sending and recerving methods provided 1n
the present invention can be applied to a scenario 1n which
UE and an eNB ftransmit information. The information
sending method includes: determining a length of a CRC
code based on a length of first information; generating the
CRC code based on a generator polynomial corresponding
to the length of the CRC code and the first information;
generating second information, where the second 1informa-
tion 1ncludes the first information and the CRC code; and
sending the second mnformation. When CRC encoding 1s
performed on to-be-transmitted information, based on a
length of the to-be-transmitted information, a quantity of
bits of the to-be-transmitted information on which CRC
encoding 1s performed and a corresponding generator poly-
nomial are determined, thereby improving reliability of
information transmission.
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In the embodiments of the present invention, the first
information i1s control information, and may be common
control information content transmitted on an uplink or
downlink, such as hybrid automatic repeat request-acknowl-
edgment (HARQ-ACK {for short) signaling, an uplink sched-
uling request indicator (SRI for short), or channel state
information (CSI for short). This 1s not limited in the present
invention.

The following describes the technical solutions of the
present invention in detail by using specific embodiments.
The following specific embodiments may be combined, and
same or similar concepts or processes may not be repeatedly
described in some embodiments.

FIG. 1 1s a schematic flowchart of an embodiment of an
information sending method according to the embodiments
ol the present invention. As shown in FIG. 1, the information
sending method according to this embodiment includes the
following steps.

S101: Determine a length of a CRC code based on a
length of first information.

The first information 1s control information. If the length
of the first information 1s less than or equal to a first
threshold, 1t 1s determined that the length of the CRC code
1s a first length, or if the length of the first information 1s less
than or equal to a first threshold and greater than a second
threshold, 1t 1s determined that the length of the CRC code
1s a first length.

For example, this embodiment 1s implemented by an
information transmit end. If the method 1s used 1n an uplink
information transmission process, the method may be per-
formed by a UE or another terminal. If the method 1s used
in a downlink information transmission process, the method
may be performed by a base station or another network
clement device. In an example 1 which the method is
performed by a UE, the first information 1s control infor-
mation sent by the information transmit end. The length of
the first information may be determined according to a rule
agreed between the transmit end and a receive end. For
example, when the UE sends uplink control signaling to a
receive end eNB, the eNB notifies, according to the agreed
rule, the UE of a quantity of bits of information needing to
be sent.

In an 1implementation, the determining, by a transmit end,
a length of a CRC code based on a length of first information
includes: 1t the length of the first information 1s less than or
equal to the first threshold, determining that the length of the
CRC code 1s the first length. In another implementation, the
determining, by a transmit end, a length of a CRC code
based on a length of first information 1ncludes: if the length
of the first information 1s less than or equal to the first
threshold and greater than the second threshold, determining,
that the length of the CRC code 1s the first length.

In either of the foregoing implementations, the first length
satisfies 2°°'—1-L>A, where L is the first length, and A is the
length of the first information. For example, the first length
1s & bits, and the first threshold 1s 119 bits. In this case, if the
length of the first information 1s less than or equal to 119, 1t
1s determined that the length of the CRC code 1s the first
length, namely, 8 bits.

In another implementation, the first threshold 1s less than
or equal to 2°°'=1-L, and L is the first length. For example,
when the first length 1s 8 bits, the first threshold 1s less than
or equal to 119, that 1s, the first threshold may be 119 or any
value less than 119. The first threshold 1s preset or recerved
in advance. For example, the first threshold may be preset by
the information transmit end and the information receive
end, or may be received by the transmit end 1n advance from
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8

the receive end, or may be received by the transmit end and
the receive end 1n advance from another network element.

The second threshold 1s preset or recerved 1n advance. For
example, the second threshold may be preset by the infor-
mation transmit end and the information receive end, or may
be received by the transmit end 1n advance from the receive
end, or may be received by the transmit end and the receive
end 1n advance from another network element. Optionally, a
value of the second threshold may be determined based on
some existing values. For example, the value of the second
threshold may be selected as 22 1n consideration of not
aflecting an existing protocol such as a largest quantity of
bits supported by a physical uplink control channel (PUCCH
for short) format. That 1s, the first length 1s 8 bits, and the
first threshold 1s 119. In this case, 11 the length of the first
information 1s less than or equal to 119 and greater than 22,
the first information 1s encoded using the CRC code having
the first length, namely, 8 bits.

Optionally, if the length of the first information is less
than or equal to 22, CRC encoding 1s not performed on the
first information.

The length of the first information may alternatively be
determined by the transmit end based on an air interface
resource, and the receive end 1s notified of a length of
to-be-received information using control signaling, so that
the receive end selects a generator polynomial for the length
that 1s of the CRC code and that corresponds to the length
of the mnformation, to perform a CRC check. Alternatively,
the length of the first information may be determined by the
receive end, and the transmit end 1s notified of a length of
to-be-sent information using control signaling, so that the
transmit end selects a CRC code corresponding to the length
of the information to attach the CRC code. In this way,
because the recerve end has learned of the length of the first
information, when receiving the second information, the
receive end can directly determine a length of the CRC code
using the length of the first information that the receive end
has learned of.

Whether the transmit end and the receive end learn of the
length of the first information through an agreement, or
through a notification or in another manner in a transmission
process 1s not limited in the present invention provided that
the length of the first information determined by the transmit
end 1s the same as the length of the first information
determined by the receive end.

S102: Generate the CRC code based on a generator
polynomial corresponding to the length of the CRC code and
the first information.

For example, different lengths of the CRC code corre-
spond to different generator polynomials. Based on the
length of the CRC code determined in S101, the generator
polynomial corresponding to the length of the CRC code 1s
selected, and the CRC code 1s generated based on the
generator polynomial and the first information. The genera-
tor polynomial of the CRC code 1s agreed between the
information transmit end and the information receive end 1n
advance.

The first information is represented by B(D)=a,D" '+
a,D?*+ ... +a, ,, and a sequence representation manner of
the first information 1s (a,, a,, a,, a5, . . . , a,_ ;). A generator
polynomial of an L-bit CRC code 1s represented by g, ,
(D)=D"+ . . . +1. A generation formula of the CRC code is
R, (D)=D"B(D) mod g .. ,(D). A sequence representation
manner of the generated CRC code 1s (pg, D> Pss Pas - - - »
Pr-1)-

S103: Generate second information, where the second
information includes the first information and the CRC code.
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For example, CRC encoding 1s performed on the first
information based on the generated CRC code, to generate
the second information. The second information 1s obtained
by attaching the generated CRC code to an end of a sequence
of the first information, a sequence representation manner of
the second information 1s (a,, a,, a,, a3, . . ., a,_1» Pos Pi> P
Pss - - -5 Pr.y ), and a length of the second information 1s A+L
bits.

A generation process of the second information may be
represented by the following formula: If the second infor-
mation 1s represented by (b, by, b,, by, . . ., by ;) where
B=A+L, when O<k=A-1 and k 1s an integer, a data bit of the
second 1information 1s b;=a,; and when A<k<A+l.-1, a data
b1t of the second information 1s b,=p,_,. The finally obtained
second information 1s (a,, a;, 4, a3, . . ., a4 15 Po> Pi> Do
P3s - - s Pry).

S104: Send the second information.

For example, the transmit end sends the second informa-
tion. Optionally, before sending the second information, the
transmit end may perform code modulation on the second
information and then send the second information.

Based on the information sending method provided 1n this
embodiment, the length of the CRC code i1s determined
based on the length of the first information, where the first
information 1s the control mformation, and 1f the length of
the first information 1s less than or equal to the first thresh-
old, it 1s determined that the length of the CRC code 1s the
first length, or it the length of the first information 1s less
than or equal to the first threshold and greater than the
second threshold, 1t 1s determined that the length of the CRC
code 1s the first length; the CRC code 1s generated based on
the generator polynomial corresponding to the length of the
CRC code and the first information; the second information
1s generated, where the second imnformation includes the first
information and the CRC code; and the second information
1s sent. It may be learned that 1n this embodiment, the length
of the CRC code for performing CRC encoding 1s deter-
mined based on a length of the control information, and the
length of the CRC code 1s determined by comparing the
length of the first information with a value of the first
threshold or by comparing the length of the first information
with values of the first threshold and the second threshold,
thereby avoiding a possibility that an error occurs 1n infor-
mation transmission even though a CRC check succeeds
alter a receive end receives information, and improving
reliability of information transmission.

Further, in the foregoing embodiment, the determining a
length of a CRC code based on a length of first information
turther includes: if the length of the first mformation 1is
greater than the first threshold, determining that the length of
the CRC code 1s a second length, where a value of the
second length 1s greater than a value of the first length.
Specifically, for example, the value of the second length may
be 16 bits, and the value of the first length may be 8 bits. In
this case, the first threshold 1s less than or equal to 119. For
example, the first threshold 1s set to 119. If the length of the
first information 1s greater than 119, 1t 1s determined that the
length of the CRC code 1s the second length, namely, 16 bits.
If the length of the first information 1s greater than the first
threshold, 1t 1s determined that the length of the CRC code
1s the second length. This improves reliability of information
transmission.

It should be noted that 1n the foregoing embodiment, the
determining a length of a CRC code based on a length of first
information may further include the following implementa-
tions: 1f the length of the first information 1s less than a first
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first length, or if the length of the first information 1s less
than a first threshold and greater than a second threshold,
determining that the length of the CRC code 1s a first length;
or if the length of the first information 1s greater than or
equal to a first threshold, determining that the length of the
CRC code 15 a second length, where a value of the second
length 1s greater than a value of the first length. The first
threshold is less than or equal to 2°"'-L. For example, when
the first length 1s 8 bits, and the second length 1s 12 bits, the
first threshold 1s less than or equal to 120, and when the first
threshold 1s set to 120, 11 the length of the first information
1s less than 120, 1t 1s determined that the length of the CRC
code 1s the first length, namely, 8 bits.

Optionally, the second length and a maximum length of
the first information satisfy 2°'~'-1-L,=MAX, where MAX
1s the maximum length of the first information, and L, 1s the
first length.

Further, 1n the foregoing embodiment, the first informa-
tion 1s uplink control signaling, and includes any one or any
combination of the following: hybrid automatic repeat
request-acknowledgment (HARQ-ACK for short) signaling,
an uplink scheduling request indicator (SRI for short), and
channel state mformation (CSI for short). The CSI may
include a precoding matrix indicator (PMI for short), a
channel quality indicator (CQI for short), a rank indicator
(RI for short), or a precoding type indicator (P11 for short).
The PMI may be a broadband PMI or a subband PMI. The
CQI may be a broadband CQI, a subband CQI, or a beam
index (BI for short).

The method 1n the foregoing embodiment may be applied
to a scenario in which the UE feeds back HARQ-ACK
signaling to the eNB in frequency division duplex (FDD for
short) or time division duplex (ITDD for short) in an LTE
system, or may be applied to a device-to-device (D2D for
short) communications system. When a hybrid automatic
repeat request (for short) technology 1s used, after the UE
receives miformation on a physical downlink shared channel
(PDSCH for short), 1f the information 1s correctly received,
the UE sends acknowledgment (ACK {for short) inf

'ormation
on a physical uplink control channel (PUCCH {for short), and
iI the information 1s incorrectly received, the UE sends
negative acknowledgment (NACK for short) information. In
a carnier aggregation (CA for short) scenario, the eNB

configures a plurality of carriers for one UE to improve a
data rate of the UE. In this case, the UE feeds back

HARQ-ACKSs for the plurahty of carriers to the eNB.

The method 1n the foregoing embodiment may alterna-
tively be used by the UE to report CSI signaling on each
carrier to the eNB, and CSI reporting 1s classified into
periodic CSI and aperiodic CSI. The periodic CSI 1s sent on
a PUCCH; and the aperiodic CSI 1s sent on a physical uplink
shared channel (PUSCH for short).

When the first information 1s uplink control signaling, the
first length 1s set to 8 bits, the second length 1s 16 bits, and
the first threshold 1s 119. To reduce complexity of imple-
mentation of the foregoing embodiment, an existing gen-
erator polynomial of the CRC code 1 the LTE system 1s
used. A generator polynomial corresponding to a 16-bit CRC
code 1S g rne o(D)=D'"°+D'"*+D°+1, and a generator poly-
nomial corresponding to an 8-bit CRC code 15 g, (D)=
D*+D’+D*+D’+D+1.

If the first information 1s a HARQ-ACK and an SRI that
are transmitted simultaneously or a HARQ-ACK that 1is
transmitted separately, when the length of the first informa-
tion 1s greater than 119, the first information 1s encoded
using the generator polynomial g .o (d)=d'°+D"*+D’+1
corresponding to the 16-bit CRC code. When the length of
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the first information 1s less than or equal to 119, the first
information 1s encoded using the generator polynomial
g o ea(D)=D*+D’+D*+D’+D+1 corresponding to the 8-bit
CRC code.

If the first information 1s a HARQ-ACK and an SRI that
are transmitted simultanecously or a HARQ-ACK that is
transmitted separately: the second threshold 1s set to 22.
When the length of the first information 1s greater than 119,
the first information 1s encoded using the generator polyno-
mial corresponding to the 16-bit CRC code. When the length
of the first information 1s greater than 22 and less than or
equal to 119, the first information 1s encoded using the
generator polynomial corresponding to the 8-bit CRC code.
Optionally, when the length of the first information 1s less
than or equal to 22, CRC encoding 1s not performed on the
first information.

If the first information 1s periodic CSI, the second thresh-
old 1s set to 11. When the length of the first information 1s
greater than 119, the first information 1s encoded using the
generator polynomial corresponding to the 16-bit CRC code.
When the length of the first information 1s greater than 11
and less than or equal to 119, the first information 1s encoded
using the generator polynomial corresponding to the 8-bit
CRC code. Optionally, when the length of the first informa-
tion 1s less than or equal to 11, CRC encoding 1s not
performed on the first information.

If the first information 1s aperiodic CSI, 1n an implemen-
tation, when the length of the first information 1s greater than
119, the first information 1s encoded using the generator
polynomial corresponding to the 16-bit CRC code. When the
length of the first information 1s less than or equal to 119, the
first information 1s encoded using the generator polynomaial
corresponding to the 8-bit CRC code. In another implemen-
tation, when the length of the first information 1s greater than
360, the first information 1s encoded using the generator
polynomial corresponding to the 16-bit CRC code. When the
length of the first information 1s less than or equal to 360, the
first information 1s encoded using the generator polynomaial
corresponding to the 8-bit CRC code.

If the first information 1s a HARQ-ACK, an SRI, and CSI
that are simultaneously transmitted, when the length of the
first information 1s greater than 119, the first information 1s
encoded using the generator polynomial corresponding to
the 16-bit CRC code. When the length of the first informa-
tion 1s less than or equal to 119, the first information 1s
encoded using the generator polynomial corresponding to
the 8-bit CRC code.

When the first information 1s uplink control signaling, the
foregoing implementation 1s used, so as to improve reliabil-
ity of information transmission and lower communication
COsts.

FIG. 2 1s a schematic flowchart of an embodiment of an
information recerving method according to the embodiments
of the present invention. As shown in FIG. 2, the information
receiving method according to this embodiment includes the
following steps.

S201: Receive second information, where the second
information includes first information and a CRC code, and
the first information 1s control mformation.

For example, this embodiment 1s performed by an infor-
mation receive end. If the method 1s used 1 an uplink
information receiving process, the method may be per-
formed by a base station or another network element device.
I the method 1s used in a downlink information receiving
process, the method may be performed by a UE or another
terminal. The second information includes the first informa-
tion and the CRC code. The first information 1s the control

10

15

20

25

30

35

40

45

50

55

60

65

12

information. Optionally, after the receiving the second infor-
mation, the information receive end first performs demodu-
lation on the second information.

S202: Determine a length of the CRC code based on a
length of the first information.

If the length of the first information 1s less than or equal
to a first threshold, 1t 1s determined that the length of the
CRC code 1s a first length, or i1f the length of the first
information 1s less than or equal to a first threshold and
greater than a second threshold, 1t 1s determined that the
length of the CRC code 1s a first length.

For example, the length of the first information may be
determined according to a rule agreed between a transmit
end and the receive end, or may be determined by the receive
end based on an air interface resource, or through a notifi-
cation or in another manner capable of making a transmit
end and the receive end learn of the length of the first
information i1n a transmission process. Alternatively, the
length of the first information may be determined by the
receive end, and the transmit end 1s notified of a length of
to-be-sent information using control signaling, so that the
transmit end selects a CRC code corresponding to the length
of the information to attach the CRC code. In this way,
because the recerve end has learned of the length of the first
information, when receiving the second information, the
receive end can directly determine a length of the CRC code
using the length of the first information that the receive end
has learned of. This 1s not limited in the present invention
provided that the length of the first information determined
by the transmit end 1s the same as the length of the first
information determined by the receive end.

In an implementation, the determining, by a receive end,
a length of the CRC code based on a length of the first
information includes: 11 the length of the first information 1s
less than or equal to the first threshold, determiming that the
length of the CRC code 1s the first length. In another
implementation, the determining, by a receive end, a length
of the CRC code based on a length of the first information
includes: 1t the length of the first information 1s less than or
equal to the first threshold and greater than the second
threshold, determining that the length of the CRC code 1s the
first length.

In either of the foregoing implementations, the first length
satisfies 2°"'—=1-LzA, where L is the first length, and A is the
length of the first information. For example, the first length
1s 8 bits, and the first threshold 1s 119 bits. In this case, i1f the
length of the first information is less than or equal to 119, 1t
1s determined that the length of the CRC code is the first
length, namely, 8 baits.

The first threshold is less than or equal to 2°"'-1-L, and
L 1s the first length. For example, when the first length 1s 8
bits, the first threshold 1s less than or equal to 119, that 1s, the
first threshold may be 119 or any value less than 119. The
first threshold 1s preset or received 1n advance. For example,
the first threshold may be preset by the information transmit
end and the information receive end, or may be received by
the transmit end 1n advance from the receive end, or may be
received by the transmit end and the receive end 1n advance
from another network element.

The second threshold 1s preset or received 1n advance. For
example, the second threshold may be preset by the infor-
mation transmit end and the information receive end, or may
be received by the transmit end 1n advance from the receive
end, or may be received by the transmit end and the receive
end 1n advance from another network element. Optionally, a
value of the second threshold may be determined based on
some existing values. For example, the value of the second
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threshold may be selected as 22 in consideration of not
aflecting a largest quantity of bits supported by an existing
protocol such as a physical uplink control channel (PUCCH
for short) format. That 1s, the first length 1s 8 bits, and the
first threshold 1s 119. In this case, 1f the length of the first 5
information 1s less than or equal to 119 and greater than 22,
the first information 1s encoded using the CRC code having,
the first length, namely, 8 bits.

In another implementation, before the determining, based
on a length of the first information, a length that 1s of the 10
CRC code and that corresponds to the length of first infor-
mation, the method further includes: determiming the length
of the first information based on a length of the second
information. For example, the length of the first information
1s determined using a total length of the second imnformation 15
and a correspondence between the length of first information
and the length of the CRC code.

S203: Check the first information based on a generator
polynomial corresponding to the length of the CRC code.

For example, 11 the length of the CRC code 1s determined, 20
the first information 1s checked by selecting the generator
polynomial corresponding to the length of the CRC code. It
should be noted that the generator polynomial of the CRC
code 1s agreed between the information transmit end and the
information receive end 1n advance. A modulo-2 division 25
operation 1s performed on the second information and the
generator polynomial of the corresponding CRC code. I a
remainder 1s 0, a CRC check succeeds, and the first infor-
mation 1s correctly transmitted. If a remainder 1s not 0, a
CRC check fails, and the first information 1s incorrectly 30
transmitted.

Based on the mnformation receiving method provided in
this embodiment, the second information 1s received, where
the second information includes the first information and the
CRC code, and the first information 1s the control informa- 35
tion; the length of the CRC code 1s determined based on the
length of the first information, where if the length of the first
information 1s less than or equal to the first threshold, it 1s
determined that the length of the CRC code 1s the first
length, or 11 the length of the first information 1s less than or 40
equal to the first threshold and greater than the second
threshold, 1t 1s determined that the length of the CRC code
1s the first length; and the first information 1s checked based
on the generator polynomial corresponding to the length of
the CRC code. It may be learned that 1n this embodiment, the 45
length for performing CRC encoding 1s determined based on
the length of the first information, thereby avoiding a
possibility that an error occurs in mformation transmission
even though a CRC check succeeds after a receive end
receives mformation, and improving reliability of informa- 50
tion transmission.

Further, in the foregoing embodiment, the determining a
length of the CRC code based on a length of the first
information includes: it the length of the first information 1s
greater than the first threshold, determining that the length of 55
the CRC code 1s a second length, where a value of the
second length 1s greater than a value of the first length. For
example, for example, the value of the second length may be
16 bits, and the value of the first length may be 8 bits. In this
case, the first threshold 1s less than or equal to 119. For 60
example, the first threshold 1s set to 119. It the length of the
first information 1s greater than 119, it 1s determined that the
length of the CRC code 1s the second length, namely, 16 bits.

If the length of the first information 1s greater than the first
threshold, 1t 1s determined that the length of the CRC code 65
1s the second length. This improves reliability of information
transmission.
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Further, in the foregoing embodiment, the first informa-
tion 1s uplink control signaling, and includes any one or any

combination of the following: a HARQ-ACK, an SRI, and
CSI. The CSI may include a PMI, a CQI, an RI, or a PTI. The
PMI may be a broadband PMI or a subband PMI. The CQI
may be a broadband CQI, a subband CQI, or a beam index
BI.

FIG. 3 1s a schematic structural diagram of an embodi-
ment of an information sending apparatus according to the
embodiments of the present invention. As shown in FIG. 3,
the information sending apparatus 30 according to this
embodiment includes a processing module 301 and a send-
ing module 302.

The processing module 301 1s configured to determine a
length of a CRC code based on a length of first information.

The first information 1s control information. If the length
of the first information 1s less than or equal to a first
threshold, 1t 1s determined that the length of the CRC code
1s a first length, or if the length of the first information 1s less
than or equal to a first threshold and greater than a second
threshold, 1t 1s determined that the length of the CRC code
1s a first length.

The processing module 301 1s further configured to gen-
erate the CRC code based on a generator polynomial cor-
responding to the length of the CRC code and the first
information.

The processing module 301 1s further configured to gen-
erate second information, where the second information
includes the first information and the CRC code.

The sending module 302 1s configured to send the second
information generated by the processing module 301.

For example, the first length satisfies 2°"'-=1-L=A, where
L. 1s the first length, and A 1s the length of the first
information. The first length 1s 8 bits, and the first threshold
1s 119 bits.

The first threshold is less than or equal to 2°"'-1-L, and
L 1s the first length. The first threshold is preset or received
in advance. 11 the first length 1s 8 bits, the first threshold 1s
less than or equal to 119.

The second threshold 1s preset or received i advance. For
example, the second threshold may be 22.

The processing module 301 1s further configured to: if the
length of the first information 1s greater than the first
threshold, determine that the length of the CRC code 1s a
second length, where a value of the second length 1s greater
than a value of the first length. The second length 1s 16 bits.

The apparatus provided in thus embodiment may be
correspondingly used to perform the technical solution of
the method embodiment shown 1 FIG. 1, and their imple-
mentation principles are similar. Details are not described
herein again.

Based on the information transmission apparatus pro-
vided 1n this embodiment, the processing module 1s config-
ured to: determine the length of the CRC code based on the
length of the first information, where the first information 1s
the control information, 1t the length of the first information
1s less than or equal to the first threshold, it 1s determined
that the length of the CRC code 1s the first length, or if the
length of the first information 1s less than or equal to the first
threshold and greater than the second threshold, 1t 1s deter-
mined that the length of the CRC code 1s the first length;
generate the CRC code based on the generator polynomial
corresponding to the length of the CRC code and the first
information; and generate the second information, where the
second information includes the first information and the
CRC code. The sending module 1s configured to send the
second mformation generated by the processing module. It
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may be learned that in this embodiment, the length of the
CRC code for performing CRC encoding 1s determined
based on the length of the control information, thereby
avoiding a possibility that an error occurs in information
transmission even though a CRC check succeeds after the
receiving apparatus receives information, and improving
reliability of information transmission.

Further, 1n the foregoing embodiment, the first informa-
tion 1s uplink control signaling, and includes any one or any

combination of the following: a HARQ-ACK, an SRI, and
CSI. The CSI may include a PMI, a CQI, an RI, or a PTI. The
PMI may be a broadband PMI or a subband PMI. The CQI
may be a broadband CQI, a subband CQI, or a beam index
BI.

FIG. 4 1s a schematic structural diagram of an embodi-
ment of an information receiving apparatus according to the
embodiments of the present invention. As shown 1 FIG. 4,
the information receiving apparatus 40 according to this
embodiment 1ncludes a receiving module 401 and a pro-
cessing module 402.

The receiving module 401 1s configured to receive second
information. The second information includes first informa-
tion and a CRC code, and the first information 1s control
information.

The processing module 402 1s configured to determine a
length of the CRC code based on a length of the first
information 1n the second information received by the
receiving module 401. If the length of the first information
1s less than or equal to a first threshold, it 1s determined that
the length of the CRC 1s a first length, or 11 the length of the
first information 1s less than or equal to the first threshold
and greater than a second threshold, it 1s determined that the
length of the CRC 1s a first length. The processing module
402 1s further configured to check the first information based
on a generator polynomial corresponding to the length of the
CRC code.

The processing module 402 1s further configured to check
the first information based on a generator polynomial cor-
responding to the length of the CRC code.

Specifically, the first length satisfies 2 '—1-L<A, where
L. 1s the first length, and A 1s the length of the first
information. The first length 1s 8 bits, and the first threshold
1s 119 bits.

The first threshold is less than or equal to 2°"'=1-L, and
L 1s the first length. The first threshold 1s preset or received
in advance. 11 the first length 1s 8 bits, the first threshold 1s
less than or equal to 119.

The second threshold 1s preset or received 1n advance. For
example, the second threshold may be 22.

The processing module 402 1s further configured to: if the
length of the first information 1s greater than the {first
threshold, determine that the length of the CRC code 15 a
second length, where a value of the second length 1s greater
than a value of the first length. The second length 1s 16 bits.

The apparatus provided in this embodiment may be used
to perform the technical solution of the method embodiment
shown 1n FIG. 2, and their implementation principles are
similar. Details are not described herein again.

Based on the mnformation receiving method provided in
this embodiment, the recerving module 1s configured to
receive the second information. The second information
includes the first information and the CRC code, and the first
information is the control information. The processing mod-
ule 1s configured to determine the length of the CRC code
based on the length of the first information. If the length of
the first information 1s less than or equal to the first thresh-
old, it 1s determined that the length of the CRC code 1s the
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first length, or if the length of the first information 1s less
than or equal to the first threshold and greater than the
second threshold, 1t 1s determined that the length of the CRC
code 1s the first length. The processing module 1s further
configured to check the first information based on the
generator polynomial corresponding to the length of the
CRC code. It may be learned that in this embodiment, the
length for performing CRC encoding 1s determined based on
the length of the first information, thereby avoiding a
possibility that an error occurs in information transmission
even though a CRC check succeeds after a receive end
receives information, and improving reliability of informa-
tion transmission.

Further, 1n the foregoing embodiment, the first informa-

tion 1s uplink control signaling, and includes any one or any
combination of the following: a HARQ-ACK, an SRI, and
CSI. The CSI may include a PMI, a CQI, an RI, or a PTI. The
PMI may be a broadband PMI or a subband PMI. The CQI
may be a broadband CQI, a subband CQI, or a beam index
BI.

FIG. § 1s a schematic structural diagram of an embodi-
ment of an information transmission system according to the
embodiments of the present invention. As shown 1n FIG. 5,
the information transmission system 50 according to this
embodiment includes:

the information sending apparatus 30 shown 1n FIG. 3 and
the information receiving apparatus 40 shown 1n FIG. 4.

Persons of ordinary skill 1n the art may understand that all
or some of the steps of the method embodiments may be
implemented by a program instructing relevant hardware.
The program may be stored 1n a computer-readable storage
medium. When the program runs, the steps of the method
embodiments are performed. The foregoing storage medium
includes any medium that can store program code, such as
a ROM, a RAM, a magnetic disk, or an optical disc.

Finally, 1t should be noted that the foregoing embodiments
are merely imtended for describing the technical solutions of
the present imnvention, but not for limiting the present inven-
tion. Although the present invention 1s described 1n detail
with reference to the foregoing embodiments, persons of
ordinary skill 1n the art should understand that they may still
make modifications to the technical solutions described in
the foregoing embodiments or make equivalent replace-
ments to some or all technical features thereof, without
departing from the scope of the technical solutions of the

embodiments of the present invention.

What 1s claimed 1s:

1. A method comprising:

determining a length of a cyclic redundancy check (CRC)
code based on a length of first information, wherein the

first information 1s control information, and when the

length of the first information 1s less than or equal to a

first threshold and greater than a second threshold, the

length of the CRC code 1s a first length, wherein the

first threshold is less than or equal to 2°'-=1-L, and L
1s the first length;

generating the CRC code based on a generator polynomaial
corresponding to the length of the CRC code and the
first information;

generating second information, wherein the second infor-
mation comprises the first imnformation and the CRC
code; and

sending the second information.

2. The method according to claim 1, wherein

the first threshold is preset.
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3. The method according to claim 1, wherein

if the length of the first information 1s greater than the first
threshold, the length of the CRC code 1s a second
length, wherein a value of the second length 1s greater
than a value of the first length.

4. The method according to claim 3, wherein the second
length 1s 16 baits.

5. The method according to claim 1, wherein the second
threshold 1s preset.

6. The method according to claim 5, wherein the second
threshold 1s 11 bats.

7. The method according to claim 1, wherein the first
information comprises any one or any combination of the
following:

hybrid automatic repeat

(HARQ-ACK) signaling;
an uplink scheduling request indicator (SRI); and
channel state information (CSI).

8. An apparatus comprising;

a storage medium including executable instructions; and

a Processor;

wherein the executable nstructions, when executed by the

processor, cause the apparatus to:

determine a length of a cyclic redundancy check (CRC)

code based on a length of first information, wherein the
first information 1s control information, and if the
length of the first information 1s less than or equal to a
first threshold, the length of the CRC code 1s a first
length, or if the length of the first information 1s less
than or equal to the first threshold and greater than a
second threshold, the length of the CRC code 1s the first
length, wherein the first threshold 1s less than or equal
to 2°'-1-L, and L is the first length;
generate the CRC code based on a generator polynomial
corresponding to the length of the CRC code and the
first information;

generate second information, wherein the second infor-

mation comprises the first iformation and the CRC
code; and

send the second information.

9. The apparatus according to claim 8, wherein the first
threshold 1s preset.

10. The apparatus according to claim 8, wherein

if the length of the first information 1s greater than the first

threshold, the length of the CRC code 1s a second
length, wherein a value of the second length 1s greater
than a value of the first length.

11. The apparatus according to claim 8, wherein the
second threshold 1s preset.

12. The apparatus according to claim 8, wherein the

second threshold 1s 11 bits.

request-acknowledgment
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13. The apparatus according to claim 8, wherein the first
information comprises any one or any combination of the
following:

hybrid automatic repeat
(HARQ-ACK) signaling;

an uplink scheduling request indicator (SRI); and

channel state information (CSI).

14. A non-transitory computer-readable storage medium
comprising instructions which, when executed by a com-
puter, cause the computer to carry out the operations of:

determining a length of a cyclic redundancy check (CRC)

code based on a length of first information, wherein the

first information 1s control information, and if the

length of the first information 1s less than or equal to a

first threshold, the length of the CRC code 1s a first

length, or if the length of the first information 1s less
than or equal to the first threshold and greater than a
second threshold, the length of the CRC code 1s the first
length, wherein the first threshold 1s less than or equal
to 2°'-1-L, and L is the first length;

generating the CRC code based on a generator polynomaial
corresponding to the length of the CRC code and the
first information;

generating second information, wherein the second infor-
mation comprises the first imformation and the CRC
code; and

sending the second information.

request-acknowledgment

15. The non-transitory computer-readable storage
medium according to claim 14, wherein the first threshold 1s
preset.

16. The non-transitory computer-readable storage

medium according to claim 14, wherein
11 the length of the first information 1s greater than the first
threshold, the length of the CRC code 1s a second
length, wherein a value of the second length 1s greater
than a value of the first length.

17. The non-transitory computer-readable storage
medium according to claim 14, wherein the second thresh-
old 1s preset.

18. The non-transitory computer-readable storage
medium according to claim 14, wherein the second thresh-
old 1s 11 bits.

19. The non-transitory computer-readable storage
medium according to claim 14, wherein the first information
comprises any one or any combination of the following:

hybrid automatic repeat request-acknowledgment
(HARQ-ACK) signaling;
an uplink scheduling request indicator (SRI); and
channel state information (CSI).
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